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There exists a large literature dealing with the cross country analysis of stock returns (Bekaert and Harvey, 1995 , 1997 , Erb et al. 1996a , 1996b , Rouwenhorst, 1999 .
Interestingly, this literature has been exclusively preoccupied with the determinants of cross-country differences in stock return performance within a type of market (emerging or mature) rather than across different types. In this paper we pool emerging and mature equity markets together and investigate to what degree the observed cross-country differences in the moments of stock returns can be accounted for by an obvious but so far overlooked candidate, namely the level of financial development 1 .
Our motivation for investigating this relationship is based on the observation that the behavior of assets returns is related to the properties of the financial markets in two distinct ways. First, asset returns directly depend on how well the financial system carries out its main functions: the facilitation of the trading, hedging and diversification of risk, the provision of liquidity, the monitoring of managers and exertion of corporate control, etc. For instance, shortage of liquidity may exaggerate asset price movements.
A segregated national capital market may experience smaller comovements with world markets. Higher transaction costs may require a higher gross rate of return. Surprisingly, these issues have not received any formal attention before. And second, financial markets affect asset prices indirectly through their effects on macroeconomic fundamentals (for instance, on the rate and volatility of economic growth). The relationship between macroeconomic performance and financial development has been the subject of a substantial body of recent research 2 . A presumption seems to have emerged that financial development leads to higher economic growth. But the link between financial development and volatility seems to be ambiguous, both theoretically (Bacchetta and Caminal, 2000) and empirically (Beck et al. 2001) .
In this paper, we examine stock returns in a group of 49 countries over the period 1 This issue has been partly and indirectly studied in the context of the implications of financial liberalization (see Harvey, 1995, Stulz, 1999) 2 See King and Levine (1993), Levine and Zervos (1998) , Levine et al. (2000) , Beck et al. (2000) for the relationship between financial development and growth. And Bernanke and Gertler (1990) , Greenwald and Stiglitz (1993) , Kiyotaki and Moore (1997) , Aghion et al. (1999) , Bacchetta and Caminal (2000) , Denizer et al. (2000) , Beck et al. (2001) for the relationship between financial development and output volatility 1980-99. The returns are computed on a quarterly basis and are measured in US dollars. We employ standard measures of financial development, pertaining to the size and "quality" of the banking system as well as the "liquidity" of the stock market, that have been extensively used in the literature (see e.g. Levine et al., 2000) . The value of using several, alternative measures of financial development lies in the fact that as they represent different aspects of the financial system they may help shed light on which elements of under-development are responsible for the observed patterns (e.g. market size, efficiency, restrictions to international capital movements and so on).
The results tend to differ somewhat depending on the indicator of financial development used and the currency of denomination of returns. Nevertheless, irrespective of the currency denomination of the returns, we find that financial development is significantly related to the behavior of the second moments of the distribution of stock returns. In general, "deeper" and more efficient banking systems have been associated with significantly lower stock return volatility as well as a closer comovement with world returns 3 . Stock market liquidity, on the other hand, is only related to the international synchronization of stock returns.
The rest of the paper is organized as follows: Section I outlines some theoretical considerations. Section II describes the empirical methodology and Section III the data.
Section IV presents the results.
I Theoretical considerations
The main functions of the financial system are (see Levine, 1997) : the facilitation of the trading, hedging and diversification of risk, the provision of liquidity, the monitoring of managers and exertion of corporate control and the matching of savers and investors.
We investigate how the distribution of asset returns may depend -directly or indirectlyon how well the financial system carries out these functions. There is a relatively recent literature -reviewed below-that studies how the financial system affects an important determinant of stock market performance, namely, macroeconomic performance (growth and volatility of output). We call such effects indirect effects. There may also be a direct relationship between the financial system and stock returns, but there exists no formal work addressing this issue. Below we speculate on the nature of this relationship.
a) Direct relationship
I. The monitoring of managers and exertion of corporate control More efficient monitoring of managers and exertion of corporate control typically imposes tighter constraints on the riskiness of the projects pursued by the firms. Lower risk undertaken then implies a lower and more stable rate of returns of the firm's stock, because of the smoother path of capital gains and dividends .
What is in the heart of this argument is the lessening of the informational problems associated with the financing of investment activities. Note that the banks' contribution is related not only to the amelioration of standard moral hazard and adverse selection problems (the managers having an incentive to take on excessive risk) but also to the fact that there may exist cases where a bank possess superior information relative to the entrepreneurs concerning the prospects of a particular proposed project .
In addition to forcing the borrowing firm to undertake more prudent projects, the bank's exertion of corporate control may also make the firm diversify its activities in order to guarantee a minimum cash flow for debt repayments. More diversified activities mean a smoother stock price path.
II. The provision of liquidity
A more sophisticated financial system means a higher level of liquidity. Shortage of liquidity tends to exaggerate asset price movements and this is the main reason that central banks typically inject liquidity into the financial system in periods of turbulence 4 .
Note that both bank and stock market liquidity are important here. A thin stock market is more likely to exhibit larger gyrations in prices. A sufficiently liquid banking system allows stock traders to smooth their trades, minimizing price volatility.
It is worth also mentioning that, stock market liquidity may carry a positive externality on itself. Rousseau and Wachtel (2000) argue that the option to exit through a liquid market mechanism increases venture capital and entrepreneurial activity in general. The increase in the latter leads to an expansion of the stock market, making the market more liquid. Hence, through this channel, a liquid stock market has an multiplier negative effect on price volatility.
b) Indirect relationship
There are two main, indirect routes through which financial development may matter for stock returns: Through its effects on macroeconomic growth and volatility. And through its effects on the structure of production and pattern of international trade.
Because the effects on macroeconomic growth have been discussed extensively elsewhere (see, for instance, Levine 1997), we will focus here on macroeconomic volatility only.
I. Macroeconomic volatility
Financial development affects macroeconomic volatility through various channels.
First, by allowing an economy to absorb shocks more efficiently. For instance, Aghion et al. (1999) show that when capital markets are backward, in the sense that individuals have unequal access to investment opportunities, then the demand and supply of credit (and hence the supply of output) is more cyclical. The shocks can also be absorbed more efficiently when there is greater diversification, which is an important function of the banks.
And second, financial development brings about an amelioration of informational asymmetries. When information in the credit markets is asymmetric, Bernanke and Gertler (1990) show that shocks to the net worth of borrowers amplify economic fluctuations (see also Greenwald and Stiglitz, 1993) . Similarly, Kiyotaki and Moore (1997) show that capital market imperfections amplify the effects of temporary productivity shocks and make them more persistent, through their effect on the net wealth of creditconstrained borrowers. However, Bacchetta and Caminal (2000) show that this is not always the case and that whether financial imperfections (asymmetric information) exacerbate business cycles or not depends on the impact of the shock on the composition of external and internal funds for credit-constrained firms. Recent empirical work by Beck et al. (2001) confirms the existence of such an ambiguity. Namely, they document the absence of a robust relation between financial intermediary development and growth volatility 5 .
II. Production structure and trade patterns
International trade is another important route linking the stage of financial development to stock market performance, and in particular to stock return volatility and international stock price comovements. It involves two mechanisms. First, financially advanced countries (the rich) tend to trade more. A larger degree of openness increases the sensitivity to foreign shocks inducing a positive association between financial development and international financial interdependence.
The second mechanism operates through the effects of trade on the structure of production. Helpman and Razin (1978) note that if a country without a well functioning financial market cannot diversify domestic production risks through international asset trade, it may have to do so by selecting a more diversified production structure. Thus, financial backwardness implies a domestic production structure that is more similar to that in the rest of the world. In the presence of important industry specific shocks, financial backwardness then leads to a positive covariation between domestic and world economic activity but to a lower aggregate volatility (because of the higher production diversification). Financial development, on the other hand, allows for better international risk sharing and allows for greater production specialization. This implies a smaller correlation in movements in economic activity and stock markets across countries but greater domestic macroeconomic volatility.
This argument is based on the traditional theory of trade and ignores economic convergence and the resulting intra-industry trade. In this case one should expect a positive relationship between the stage of economic (financial) development and the degree of susceptibility to foreign shocks (because of similarities in production and trade structure across countries). Intra-industry trade would also imply lower volatility because it is associated with a lower degree of specialization.
A final link between finance and volatility can be claimed based on the findings of Beck (2002) . Beck argues that economies with a better-developed financial sector have a comparative advantage in sectors with high scale economies, typically, manufacturing. Given the well established fact that volatility differs systematically across sectors, one may be able to link finance to volatility through the effects of the former on the production structure.
In summary. Financial development (both banking and stock market) seems to have a negative, direct effect on stock market volatility. Banking development also seems to have indirect effects on both volatility and international correlations by influencing output volatility as well as the structure of production and trade. But, these indirect effects seem ambiguous, as different theories generate different patterns. It is then important to turn to the empirical evidence as a mean of determining which effects dominate.
II Empirical analysis
Understanding the sources of differences in the behavior of stock returns across countries is an important theoretical and empirical issue in finance. Aggregate variables are a natural starting point as they appear to exhibit significant variation across countries.
Bekaert and Harvey (1997) examine whether asset concentration, stock market development (market capitalization), economic integration (the degree of trade openness), microstructure (turnover ratios) and the macroeconomy (exchange rate variability, credit ratings) could explain cross sectional differences in stock return volatility in a set of 20 emerging markets. They find that, with the exception of trade openness, nothing else seems to matter. Similarly, Bekaert et al. (2001) , address this issue in a group of emerging markets using a broader set of variables. They find that some variables such as 6 market capitalization, inflation and the price earning ratio had some -but limited-success in accounting for the observed cross sectional differences in stock market performance.
Our objective is to extend this literature by studying both emerging and mature markets together. And also, to focus on a tighter set of macroeconomic variables, namely those pertaining to the degree of development of the financial system. In particular, we study cross-country differences in the empirical distribution of stock market returns based on the regression equation
where y i is the moment under consideration (mean, standard deviation, correlation with world stock returns and variability of stock return due to domestic factors), f i is the measure of financial development, and x i is a control variable.
The choice of the currency of denomination of the returns is not obvious. Under perfect capital mobility, the use of a single currency (say, the US dollar) would seem the most appropriate as it would make cross country comparisons meaningful for the world representative investor. However, in a world where purchasing power does not hold, the real returns associated with a given currency would differ depending on the location of the investor. In addition, there exist two more complications. First, some of the countries included in the sample have had international investment restrictions.
And second, for reasons not well understood, there exists a strong home bias in portfolio selection. These two favor the selection of the domestic currency. Using local currency, however, would ignore the importance of international capital flows. We adopt a dual approach. Namely, we compute returns both in terms of the US dollar and the domestic currency. Depending on one's priors on the degree of international segmentation, one may select the set of results to focus on. For the correlation with the world we measure returns in terms of the currency of a reference G3-country rather than the USD only. The criterion for the selection of the reference country is location: Germany is the reference country for the European and African countries, Japan for the Pacific economies and the US for all American countries. The motivation for this choice is that cross-country economic links tend to have a strong regional component because of strong trade and capital links, common policies and similarities in economic structure.
The definition of the mean (M ), the standard deviation (SD) and the correlation of the return with the "world" return (COR) is straightforward. They are simply the corresponding sample moments for each country. In order to study international comovements we use an additional variable besides COR. Namely, the fraction of the variance of stock returns that can be attributed to domestic factors. The decomposition of the total variance has been carried out using a two-variable VAR(1) that includes the domestic and the "world" return. The percentage of the variance of the forecast error in the domestic return that is due to the innovation to the local return is taken to be the measure of the sensitivity of the domestic stock markets to external developments.
A high value for this variable indicates low susceptibility to external influences. The variance decomposition has been computed in two distinct ways. The first assumes the existence of only two shocks: the foreign and the local. The second assumes three shocks:
the foreign, the domestic and a common shock. More formally, the computation is based on the following specification:
where vector r t contains return data for the country of interest and the world. Under the first specification, the standard recursive identification scheme is used. B is diagonal, ε t = (ε 1t , ε 2t ) with the contemporaneous effect running from the world to the country.
Under the second specification, we choose B=
where ε ct , ε at and ε at denote common, domestic and foreign country shocks, respectively.
By construction, the contemporaneous correlation between the latter two shocks is zero.
In particular, the reduced form disturbances are simply the sum of a common shock and the shock in the respective country ε ct + ε at ε ct + ε at .
We call V D2 and V D3 the fraction of the variance of stock returns attributed to domestic factors according to the two and three shock decomposition respectively.
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III The data
The key explanatory variable, f i , represents the level of financial development. As discussed in the introduction, financial intermediaries' main function is to mitigate the effects of information and transaction costs. They do so by facilitating the trading, hedging and diversification of risk, by providing liquidity and by helping monitor managers and exert corporate control.
Unfortunately, it is not possible to construct exact representations of these functions, specially in the context of a large section of countries. As a result, we follow Levine et al. Commercial-central bank (CCB) equals the ratio of commercial bank assets divided by commercial bank plus central bank assets. CCB measures the degree to which it is the commercial banks rather than the central bank that finance investment. King and Levine (1993) argue that this measure may be useful because private banks are more likely to monitor managers, facilitate risk management, and mobilize savings than central banks. Hence, a higher value of CCB may indicate higher financial quality (efficiency).
Nevertheless CCB does not directly measure the effectiveness of banks in carrying out some of their main functions (such as exerting corporate control, lowering transactions costs) and its ability to capture the quality and quantity of financial services is unknown.
The third indicator, private credit (P C), equals the value of credits by financial intermediaries to the private sector divided by GDP. This indicator combines quality and depth and according to Levine et al. (2000) it represents an improvement over other commonly used indicators because it only includes credit issued by the private sector to the private sector (it excludes credit issued to governments, government agencies, and public enterprises; and credits issued by the central bank).
Finally, we use a fourth variable to measure financial development, namely, the ratio of the total value of shares traded as a percentage of GDP (EQV ). EQV is a measure of stock market liquidity.
In addition to the financial development variables, we employ a number of control variables that may capture the indirect effects discussed in section I. As discussed in section I, financial development is related to economic volatility. We have thus included 
Our measure is calculated as the weighed sum of IIT s over 34 manufacturing industry sectors. Export volume in each sector is used as the relevant weight. The sectors are classified by the Bureau of Economic Analysis (BEA).
The motivation for including the latter variable is that the trade/production structure influences the distribution of stock returns. A high value for IIT means a low degree of country specialization and hence greater synchronization with the rest of the world.
Less developed countries tend to be more specialized than more developed ones.
Finally, there is another variable that is of obvious importance for stock returns. It relates to the existence of official impediments to international financial transactions. The stock return is the quarterly, percentage change in stock prices either in domestic currency or adjusted for the change in the exchange rate against the US dollar 7 .
IV The results
Tables 1-2 report the characteristics of stock returns and the simple correlation coefficients between the variables used in the regression for the quarterly observations 8 .
We have also computed the correlations for daily returns in order to gain some insights into the dynamics of the transmission of external shocks to the domestic stock markets.
It turns out that there is very little difference between these two sets of correlations.
Hence, transmission of external shocks occurs quickly and at the same pace independent of the level of financial development. The results are very similar for V D2 and V D3 so we only report those with the two-shock decomposition. Tables 1 and 2 here We observe three general patterns. The mean return (M ) is negatively correlated with the standard deviation of returns (SD) but positively linked to the correlation of domestic and world returns (COR and V D2). This implies that countries with high stock returns have experienced lower volatility but at the same time they have comoved more closely with world capital markets and have also been subjected to stronger external influences.
At least theoretically, a portfolio consisting of stocks from financially developed and underdeveloped countries could be efficient. 
Tables 3 to 6 here
The results indicate that the relationship between financial development and stock market performance depends somewhat on the moment considered, the financial indicator and the currency denomination of returns. Nevertheless, irrespective of the currency denomination of the returns, we find that financial development is significantly related to the second moments of the distribution of stock returns. In general, "deeper" and more efficient banking systems have been associated with significantly lower stock return volatility as well as a closer comovement with world returns. By comparing table 3 to tables 7-8 it can be seen that it is banking "quality" (P C) that seems to matter. The estimated coefficients of CCB and LLY are not statistically significant at the 5% level.
That is, mere banking size is less important than "quality". Table 4 shows that stock market liquidity cannot account for cross country differences in these two moments of the stock returns. On the other hand, stock market liquidity appears to be negatively related to mean returns ( The other variables all seem to have the expected sign (see I). The results indicate that general macroeconomic instability is a significant contributor to the volatility of stock returns. And the same is true for exchange rate volatility. The fact that the estimated coefficient on P C indicator decreases somewhat but remains large and highly significant after including the GDP volatility variable as well as the trade variables suggests -to us-that both the direct and indirect effects discussed in section I are empirically relevant.
Official impediments to international capital flows (higher capital controls) mean greater domestic volatility and weaker comovements with world markets. Hence, while capital controls seem to insulate domestic markets from external developments, they prevent the smoothing out of domestic shocks, which contributes to greater domestic volatility. The net effect of capital controls is higher volatility.
Trade openness functions similarly to international capital market integration. It reduces volatility and enhances international stock market comovements. The intratrade variable (IIT ) also has the expected sign. Namely, it is associated with stronger international comovements. Nevertheless, it does not seem to matter for volatility 10 .
The overall fit is very high. For instance, in the volatility regression, R 2 is 0.73.
Before concluding, it is important to offer a caveat. Financial development is simply one facet of economic development. In addition to having an underdeveloped financial system, less developed countries also lag behind in several other aspects which may or may not be caused by the factors that are responsible for the lack of financial development. While it is important to identify all these aspects, it is very difficult to do so. In an earlier version of this paper, we tried to deal with this problem by including additional variables capturing economic underdevelopment (per capita income), transactions costs, political risk and so on. Unfortunately, the correlation between these variables and the F D variables is very high, so due to multicollinearity, their inclusion makes it impossible to estimate precisely the separate effects of F D and of those other variables (see table   11 in the appendix for an example of this). Hence, we cannot rule out the possibility that there is some other aspect of underdevelopment, that is strongly correlated with the aspects considered here and which is the fundamental driving force of stock returns.
Conclusions
Understanding the causes of the observed cross-country differences in stock returns is an important challenge. Part of the recent literature has attempted to address this issue by appealing to cross-country macroeconomic differences. The present paper falls within this approach. The main differences from the existing literature are two: First, we study mature and emerging markets together. And second, instead of examining as broad a set of explanatory variables as possible, we restrict ourselves to a particular, very plausible but so far overlooked variable, namely the level of financial development. There exist good theoretical reasons for this choice, as the recent work on financial development and output growth and volatility has hinted.
We establish that the variance and covariance of country stock returns are closely related to banking development and that this is true irrespective of the currency in which rates of stock returns are measured. Interestingly, stock market development (liquidity) only seems to be related to the covariance of domestic with world returns.
There are two important tasks ahead. The first is to develop theoretical models linking the key functions of the financial system to the properties of asset prices. The existing literature has only indirectly suggested such links, through the effects of financial development on the properties of macroeconomic activity. The second is to produce more appropriate financial development indicators, namely indicators that can be uniquely and precisely associated with specific functions of the financial system. And then relate these indicators to the properties of asset prices.
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V Appendix This table displays values of the mean (M ), standard deviation (SD), correlation with the world return (COR) and the domestic influence on stock returns (V D2) as measured by a variance decomposition from VARs (see equation (2)) with two shocks. Subscripts $ and dom denote the moments are calculated from return series in US dollars and domestic currency, respectively. The data sources are described in the Appendix. Cross-country regression of the standard deviation of stock returns -in USD and domestic currency-on the variables in row 1. The numbers in parenthesis are P-values based on robust standard errors. Cross-country regression of the standard deviation of stock returns -in USD and domestic currency-on the variables in row 1. The numbers in parenthesis are P-values based on robust standard errors.. Cross-country regression of the correlation of stock returns -measured in USD and domestic currencywith "world" returns. The numbers below in parenthesis are P-values based on robust standard errors. Cross-country regression of the correlation of stock returns -measured in USD and domestic currencywith "world" returns. The numbers below in parenthesis are P-values based on robust standard errors. Cross-country regression of the standard deviation of stock returns -in USD and domestic currency-on the variables in row 1. The numbers in parenthesis are P-values based on robust standard errors. Cross-country regression of the standard deviation of stock returns -in USD and domestic currency-on the variables in row 1. The numbers in parenthesis are P-values based on robust standard errors. Cross-country regression of the correlation of stock returns -measured in USD and domestic currencywith "world" returns. The numbers below in parenthesis are P-values based on robust standard errors. Cross-country regression of the correlation of stock returns -measured in USD and domestic currencywith "world" returns. The numbers below in parenthesis are P-values based on robust standard errors. Cross-country regression of the standard deviation of stock returns -in USD and domestic currency-on the variables in row 1. The numbers in parenthesis are P-values based on robust standard errors.
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